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/ / y 

H R 2 R 2 

( 10 ) ( 12 ) ( 3 ) 



[0 0 3 8] 

i:«ot|1^7^ (fb^«J (10) ) fc3-)ft^ft (ffc^-* (11)) 
i: £iSJK4 0-10 0°C^M«T^v^i h 

7;i/^ >j ^ 1 1: J: ^) ^icniti. - t^-el^ (:£iSfc£ : J . Or 

g. C h e m. , 1966, 3 1, p 3 8 1 7-3 8 2 0 #JB) 0 
[0 0 3 9] 

RlSS: (4) 

[0 0 4 0] 

Mb i 7 ] 

SfC^ ( 4 ) 



PH 3 + 




( 13 ) ( 14 ) ( 15 ) ( 16 ) 

[0 0 4 1 ] 

-e^£*i&Rj£K<fc *K *^7>f> (ifc^ (13) ) 1, 5-v^n^-^ 
^yx> (ffc^lfc (14) ) t*9^*;w|&^ttlSEO#fi'T^5CJ£$*-C, 9- 

tbSE#2 004-3000079 
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W77t*y^n[ 4, 2, 1] / t> (15) ) t9-^77t*y 

? o [ 3, 3, 1] y * > Mfc^ (16)) (#HPS 5 5 - 1 2 2 7 

9 0-^$R#hs) > ^flCiH, 9-Vf^> (tKn + y^f^-9-*7*- 
TH"v^n[ 4, 2, 1] 7t>t9, 9-fcfJ* (tKo^y^fil') -9-* 
;**-ytfvyn[ 3, 3, 1] 7 7">^ii*v^7t:^HT;i/* V ZftmZ^tt K 
n v> 7-^mW\-nz>&m^$:mm LT 9 - k: Kn Jp->y 9-*^7r 
ify?n[ 3, 3, 1] y-7->£#.g|U - fi^mmn^mi- h 'J "7 A fcft-ffl $ 
•^^:tt9-*^77lfyyn[ 3, 3, 1] y^"> (lk^ (16) ) 0<A 

[0 0 4 2] 

tiHtriB— ass* (i) -cit£tL£*y ^-^Ajta^tJ^^^^Y^tKA^ffi^-r 

h'j^f f f7^f i/>i, ^>yy^u>^ ^)v^vym, y° 
u\£vym. y°^-vym, ^^vv>i, t^fyi/>l, y-r.^^ fy 
V Kt*v ^ >ll©Kft 1 ~ 1 8 <7) & <7)^f % L < , #K#t3£& 1 - 4 

[0 0 4 3] 

YfifrlE— ^ (3) S.^mffS— (4) <7)|3*^7ryi: 1 iulfi— & 
(5) Ojb^t^SiSUct *K Huffi-^ (1) -?mZft-Z> \£****=-V 

, j£Sf, |ys§, ^•v^oy^^^>^T-S:O f tuf^-|^ (2) -e^£*t£x^* 
h w i L < , ftiziftt l < (i^^T-e^^o Hulfi-fe^: ( 2 ) <d&*<d 

-;HtLTii, MS^:(i7x-;i/i, p -^f^7xr.^ p-^Ky 
7^ — p-^^n7x^)Vi, p -y nn^i-;i^^, y nn^i 

-^26, p-7;^n^f;i/7x-;i/^f*Wf)^o Sfc, S&3Ui^g& 
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WlWiit Itfi, 2 - t° >; 2 -^^/fTV'J 1,3,4 

-f7y'Ty-JV-5-^iH, 2-^^^-l, 3, 4-f 7v7 V— ;!/ — 5 
-'ffl'll, 1, 2, 3, 4-f F7V-^-5-^JH, l-^f-^-l, 2, 
3, 4 -T- h 7'/-^- 5 — l-7x-;V-l, 2, 3, 4-fb7y 

[0 0 4 4] 

j^^^Huffi— feS (5) t^^Mb^o^jjnite. frfs— (3) 
iuffi— *b£ (4) o^3*x7^ ^co^ftuM-r^^^Jt-eo. 02-1. o 

,$f^t<(±0. 4-0. 6 fc^*£fcj&*BWft^»OJR^£S5< U **"7>f 
[0 0 4 5] 

^momm—^ (i) ■c^$*L*^^^*-^A«[^!»^>»js^fei± 

, HrrlE^OHUffi-^ (3) Rtm&—1!6&: (4) -e^3*L&£-»**:7>r 

bmittiz T)vu- )\sm%*¥-eft izttzjz^ &o jfl </> * 

[0 0 4 6] 

, >fvyn;v-^, 2--r*y-/K 2-^>^y-;K 3-^>*y-;K 

2-^^-9-/— tert-7W^3-iK tert 

<v%tm%a3~~i 2<07^iH^t^>iWt^U>o I/:, T^fl/^ig? 

n-;ixX(ill3 7^3-;Hi!|fi:KSi3-6©7;v^;Hi«J L<, # 
tcter t -r^;wr;i/n-;v^@^tJ^i^W-e#^-t75 J -e^^ii:75^# 
Cti Lv^o iti^<7)f!2 T^n-;vX(i^3 7;vn-;n± 1 SZii2ttt±T- 

[0 0 4 7] 
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frfr&Tfr*-fr<omia*\*mu—i8&: (3) (4) <Dm~m 

4 y<n&t\\tmirh*:)vikx*o . l ~ 2 (K #f £ L < Jio. 5-2. o <b 

[0 0 4 8] 

sct^ii, Rjfcfijsa* 2 o - 2 o o °c. ftt l < t± 6 o tJ^Lt-c&ao :w 

RiSl^WJi 1 BtWJSSU:* »iL<(i6~24 mfflX&2> 0 
[0 0 4 9] 

n-7 h ^*5 7^ -^Offli!i^tfoTgetJi:i-^piIS-^ (1) 
[0 0 5 0] 

itz, ^mm^T,***-^ Ai&it^it, — ^ (i) -e^^n^tr^^ 
^smx«i-€-^ i boT;v^ v&mm.zmm^xKfcz^z-tizx o, ^ 
-14759 o^m, mm^- 10-114782 ^mmm o 

[0 0 5 1] 
[0 0 5 2] 

Sfc, HtifS— ^ (1) ^£ft*if****-*A£>ffc^<95£* 

Rl<h R2^H&£^£;j!rU R3<h R4^^^>^^W1-^>^t)(i, 

HOH-fc tr^ffl^M, tfc. ^tt^(7)Ri-R4<o^|wiD^^-7 o <7)ji:^-e* 

[0 0 5 3] 

ftfHf 2004-3000079 



&m 2002-380251 



^-v: 21/ 



[H«IJ] 

[0 0 5 4] 

Kit** l 

< t e r t -T^-^^f-^^^^-f y(D^-$L> 

t e r t - y'^)V*X7 4 5 0 g ( 6 m o 1 ) <F> h fl^ > 2 5 0 0 m 1 : & 
I{:3-)j^fiW80g (5. 5mol) =Sr 1 BtHfljWtTiST Lfc 0 d*i& 7 

tzMfuft t e r t-7WW^*--)A3-N K9 4 8 g £t#fc 0 
[0 0 5 5] 

^■CTK^Sr^^^tS^^-CitglL^l 00mliP77^3i:t e 
r t -rWW^*-^A3-^ Kl 4. Og ( 6 0 mm o 1 ) , iM.it 
tf'J')A2. Og (34. 2mmol) Ztillz., fofeX" 0VlZl§l$Ltz o Z\Z 
KJtt&Lfc4 0%N a OHtM#?£8. 4ml (12 0mmol) ^STU, - 

Tit-feitTOftW tert-7'f)V^H^7r/5. 6 g (JR*P 9 0 

%) o diiSr?K9 >-THF tRfc2*t&Z\ tlz iot t e r t -f^fr **f-)\/ 

[0 0 5 6] 

1 H NMR (300. 4MHz, CDC 1 3 ) 8 = 0. 51 (q, J=9 
7. 6Hz, 3H) , 1. 22 (d, J = 14. 9Hz, 9H) , 1. 32 (d 
d, J = 10. 8Hz, J=6. 1Hz, 3H), 4. 41 (dq, J=355 
Hz, J = 6. 1Hz, 1H) 

31 p NMR (121. 5MHz, CDC 1 3 ) 5=12. 3 (d, J=3 
5 5 H z) 

[0 0 5 7] 

mmm2 
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<9-*^7rtTv^n [3, 3, 1] 7f>^> 
SG£g§Kl, 5-i/^nt^^yi> 1 8 4 3 g (16. 69mol) 
^x>3 7 5 0ml £{t&^ t^i:Iit^L/: 0 gwt*X7^ >7 3 1 g 
(21. 50mol) 60°Ctc#^L7to 9 v 'ii frmt&M t LT, 2 

, 2-7/^7- (2, 4-y^f^vnxb'J;v) 58. 8g (0. 237 
mol) £ 3B#P B WtTJEAU 6 0 °C CT-M U 9-^7 7 t'y^n 
[4, 2, 1] yt>^9-*X7 7lfy^n [3, 3, 1] y^->0^t/<7) 

[0 0 5 8] 

;£v>-£\ 9-^77t % >^n [4, 2, 1] ;t>H-*777t:y70 
[3, 3, l] y t>(0 h;v^>^?fl (ti3 2. 2%, [3, 3, l] : [ 
4, 2, 1]=6:4) 136. 8g (3 0 6mmo 1) C3 5%*^'; >6 
1. 8g (720mmol) t2 0%t&@£6 6. 4 g (3 6 4 mmo 1) ^rTJPx. 

n^v^^;ix) - 9-*^*-71fy^n [4, 2, 1] 7t>^9, 9 - * 
(tFo^y^f^) -9-*X*-7e->^n [3, 3, 1] y :h > fctilJJe 

IWCH/; 0 ■ZtiltTk. 1 2 0ml v#l§?U 4 %tK^L^- b 'J ■yATtaftfll 2 0 g 
( 1 2 0 mm o 1 ) Z1mz.mWL<7) p H £ 8 . 5 LX 3 0 ^ L 

fz 0 - <£>7KS K h > 1 2 0 m L 5 0 %7jc^t^ h V * AtK^ 2 2. 5 g 
(2 8 2 mm o 1 ) * iJDx. p H * 1 2J£Ltfc L T lEfiSgfckfg h'J7A6 

0 g (5 8 Ommo 1) £JPx. 3 0 U ££Jt 9 8%09-*777 if v7 

n [3, 3, i] j t><d h frj->mmznfzo 

[0 0 5 9] 

31 P NMR (121. 5MHz, CDC 1 3 ) £=- 5 3. 2 7 (dt, 
J = 65. 6 H z , J = 2 7. 9 Hz) 
[0 0 6 0] 

<^.^W>tT^ (t e r t-rfWfW^-^A) y7o5 KO^l£> 
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7fc#£3fc5H-l&*Lg^#*t?fig|L*:5 0m 1 ~ P 7 y * 3 M 
L> Ifc&Lrt: t e r t ;i/T;Vn-^0. 5 0 g (6. 7 mm o 1 ) , t e 

r t-7 > fWf^7r/0. 60g(5. 8mmol)^ 1, 2-y7'n 
^Ei^>0. 6 0g (3. 2mmol) £#nx/Co 7 9 * 3 Sr/ftiSKS; LTit# 

tk^-su i i ox:<Dmmum-c2 4mfflRfczn%r>fz 0 £.cfz&&mfa* 

Vf.X (t e r t-W>f;l^t^*-7A) y'7*o< KO. 8 4 g (JR 
17 3%) „ 

[0 0 6 1 ] 
(l^5er*-*) 

1 H NMR (300. 4MHz, CD3OD) S = 1 . 46 (d, J = 1 
8. 3Hz, 1 8H) 2. 11 (d, J = 14. 1Hz, 6 H) , 2. 72- 
3. 19 (m, 4 H) 
31 P NMR (121. 5MHz, CD3OD) £ = 3 3. 7 (brm) 
IR (KB r) 3435, 3363, 2966, 2893, 2363, 20 
8 3, 1 6 1 3, 1 4 7 5, 1 4 1 8, 1 3 7 7, 1 3 1 7 
Mass (FAB, POS) m/z 2 3 5. (M+-HBr 2 ) 
[0 0 6 2] 

<-fu\*vy\, 3 - (t e r t-7W WX^7A) y7*n^ 

7fcfr£^m*LM^#~*t*g|fcL£5 0 m 1 rD7 7 7;3(:*itf ^fi 
U J3£^iL/i t e r t -7'f^7^3-;H . 5 g (2 Ommo 1 ) > t e r t 
-•7*^)V*?-)l<*x 7 4 > 1 . 04 g (lOmmol), 1, 3-y"7'n^7°n 
llg (5. 5mmol) fcinx-fco 7 7 7>3^MCiLt»T(: 
imU 9 0ro»fiSt2 4BfP^^S^ ; ff^o7to £.£fz&&mftZ?>ML 

1, 3-H"^ (tert-7fiMfH7-t-7A) ->7n 5 Kl. 77g$: 
(jRsp8 6%) o 
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1 H NMR (300. 4MHz, CD 3 OD) 8 = 1. 29-1. 45 ( 
m, 2 H) , 1. 43 (d, J = 1 8. 0Hz, 18H), 2. 03 (d, J = 
14. 5Hz, 6H), 2. 5 6 - 2. 8 0 (m, 4 H) 

31 P NMR (121. 5MHz, CD3 OD) 5 = 29. 8 (b r m) 

IR (KB r) 3433, 3376, 2960, 2892, 2369, 20 
9 2, 1 6 2 5, 1 4 7 0, 1 4 0 6, 1 3 7 6, 1 3 1 9 

Mass (FAB, POS) m/ z 249. (M+ -HBr2 ) 
[0 0 6 3] 

ix.i-vyV.7s (9 -*;**-Ttfv^n [3, 3, l] v7n^ F 

7K^*^^^*LM*^-eSmtfc2 5 m l rP7 7^3tC7K^««:S5a 
U M^Lfc t e r t - ?*f-frT )Vu - )V 2 . 40g (32mmo l) , 9-* 
7.7 7 If a [3, 3, l] / 1 . 1 9 g (8. 4 mm o 1 ) > 1 , 2 - 
y7n^i^>0. 96g (5. lmmol) S:Snx.^o 7 7^n?:Mi:iIL 

-cttfrFK#su 1 0 oTco^ias-ei smmRfcZftft-ofzo tkctz&& 
^-i^tr* (9 rtr n [3, 3, 1] 7i-y) v-fu^vi. 4 

4 g*i#7t mmi 2%) o 

[0 0 6 4] 

lH NMR (300. 4MHz, D2 O) 5=1. 58-1. 75 (m, 
4H) , 1. 8 3 - 2. 4 0 (m, 2 0 H) , 2. 5 4 - 2. 7 4 (m, 4 H) 
, 3. 04 (t, J=6. 9Hz, 2H), 3. 68 (t, J = 6. 9Hz, 2 
H) 

31 P NMR ( 1 2 1 . 5MH z , D2 O) 5 = 21. 3 (br m) 
IR (KB r ) 3420, 3363, 2914, 2859, 2363, 20 
8 6, 1 6 2 8, 1 4 8 2, 1 4 5 3, 1 4 0 8, 1 3 4 9 
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Mass (FAB, POS) m/ z 3 11. (M+ - H B r 2 ) 
[0 0 6 5] 

m^m 4 

<j.-^l^>H^ (t e r t -7"f il/^f y"/D^ KO-g-^) 

y^^^^m^Lmm^'^W^Lfz 5 0 m 1 ZIP 7 ^ 7. n HtK^^^M 
U JJ£ML£2 - > /n/'Cy-;H . 0g(7. Ommol), tert-W 
^^-;i/^7.-7 4" > 0. 60 g (5. 8mmol) , 1, 2-y'7'n^x^>0. 
60g (3. 2mmol) &imx.fco "7 9 X ^ LTtt#TK#S U 

■9-> 5 m 1 -e^LTto <e<A|fe«JET*£*U Bfe@#<7>^ W > t?* (t e r 
t -7"f)Mf;^tX^-7A) y/n? K0. 7 5 g£#/t (W6 5%) 0 
[0 0 6 6] 
(fW]7E-r-30 

1 H NMR (3 0 0. 4MHz, CD3OD) 5 = 1. 46 (d, J = 1 
8. 3Hz, 18H), 2. 11 (d, J = 14. 1Hz, 6 H) , 2. 72- 
3 . 19 (m, 4 H) 

31 P NMR (121. 5MHz, CD3OD) 5 = 33. 7 (brm) 

IR (KB r) 3435, 3363, 2966, 2893, 2363, 20 
8 3, 1 6 1 3, 1 4 7 5, 1 4 1 8, 1 3 7 7, 1 3 1 7 

Mass (FAB, POS) m/ z 235. (M+ — H B r 2 ) 
[0 0 6 7] 

itmm 1 

7fc:fr£3fc5H^*LM^:tf*-e§&L£ 5 0ml ZP77^3t:^f^l 
U fl&JaLfc 1. 0 g (10. 8mmo 1 ) , t e r t -/f^^f^ 

**7-r >0. 60g (5. 8mmo 1) , 1, 2-y7D€x^>0. 6 0 g 
(3. 2mmol) £iJDx.fc 0 7 7^n^Mt:*L«Ti:#SL, 120 

^iWfe'Cli^^oJto *#^^7>-THF£SJ££^fr^L£# 5 \ J® 



mSE# 2004-3000079 



mm. 2002-380251 



^-v : 26/E 



[0 0 6 8] 

£-»l±, frm&ffc^-C&'K &m<o&W)>4k&V(l. St»k 1,2- 

( 1 ) £ *L* If * * * * - A Jfi-fk^W £ gKft Kffi JR**5 "Cf# d § 
<5> o 
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mm] 

w&&m TfE-te* (i) 




c i ) 



J&L-Cv>T & J: < , R 1 , R 2 . R3^^R4(i^^tL^|SI— <Dmx~i>m% 2>&X 
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Uk SU S [000230593] 
1 . MM^B B 1 9 9 8^ 



fflffE#-5§- thSE# 2 0 0 4 - 3 0 0 0 0 7 9 



